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In the molecule of the title compound, C 12 H 6 N 2 O 3 S, the central heterocyclic ring is oriented at dihedral angles of 3.25 (6) and 2.28 (7) with respect to the benzene and pyridine rings, respectively. The dihedral angle between the benzene and pyridine rings is 5.53 (7) . In the crystal structure, intermolecular C-HÁ Á ÁO hydrogen bonds link the molecules into chains.
Related literature
For general background, see: Acheson et al. (1976) ; Lesher et al. (1962) ; Archer et al. (1982 Archer et al. ( , 1988 ; Showalter et al. (1988) . For related structures, see: Atkinson et al. (2006) . For related literature, see: Mann & Reid (1952) ; Hidetoshi (1997) ; Kurger & Mann (1955) . For details of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data C 12 H 6 N 2 O 3 S M r = 258.25 Orthorhombic, Pca2 1 a = 24.822 (2) Å b = 3.8884 (2) Å c = 10.8505 (7) Å V = 1047.28 (12) Å 3 Z = 4 Mo K radiation = 0.31 mm À1 T = 296 (2) K 0.25 Â 0.12 Â 0.08 mm Table 1 Hydrogen-bond geometry (Å , ).
Data collection
Data collection: APEX2 (Bruker, 2007) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2003) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON. 
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Comment
Pyridine containing compounds are widely distributed in nature. Drugs, dyes, alkoloids (Acheson et al., 1976) , nalidixic acid and quinoline (Lesher et al., 1962) , which are antibacterial, also contain pyridine rings in their structures. Heteroaromatic antitumor compounds have been prepared in recent years with the hope of increasing pharmacological effects. DNA intercalating agents, which are an important class of antitumor drugs, usually posses planar aromatic and heteroaromatic polycyclic system. Some thioxanthones have also shown effectiveness against tumor (Archer et al., 1982; Archer et al., 1988; Showalter et al., 1988) . Heterocyclic compounds having S-atom in their ring can also be used as antioxidative agents.
The title compound, (I), is a member of azathioxanthone. It contains three planar six-membered rings; A (C1-C6), B (S1/C1/C6-C8/C12) and C (N2/C8-C12), in which they are oriented at dihedral angles of A/B = 3.25 (6), A/C = 5.53 (7) and B/C = 2.28 (7) °. So, they are also nearly coplanar. The CCDC search (Allen, 2002) showed that the crystal structure containing a similar skeleton [2-methyl-1-azathioxanthone, (II), (Atkinson et al., 2006) ], has been reported, thus it is the only potential candidate for comparison of the bond lengths and angles in (I).
In (I), the S-C bonds are in the range of [1.731 (2)-1.746 (2) Å], while they are between [1.741 (3)-1.743 (3) Å], in (II).
In the crystal structure, intermolecular C-H···O hydrogen bonds (Table 1) link the molecules into chains (Fig. 2) . These H-bonds seem to play an effective role in the stabilization of the structure.
Experimental
A mixture of 2-chloronicotinic acid (1.57 g, 10 mmol) and thiophenol (2 ml) was heated under reflux for 2 h to produce 2-(phenylsulfanyl)pyridine-3-carboxylic acid (Mann & Reid, 1952) . The polyphosphoric acid (PPA) (Hidetoshi, 1997) was used to cyclize the produced acid, and 5H-thiochromeno[2,3-b]pyridin-5-one was obtained. The cyclized product was nitrated using KNO 3 and H 2 SO 4 (Kurger & Mann, 1955) . Two isomers, 7-nitro-5H-thiochromeno[2,3-b]-pyridin-5-one, (I), and 9-nitro-5H-thiochromeno[2,3-b]pyridin-5-one, (III), were obtained, and they were separated using acetic acid and ethanol, respectively. Crystals suitable for X-ray diffraction were obtained by cooling the saturated solution of (I) in glacial acetic acid.
Refinement
H atoms were positioned geometrically, with C-H = 0.93 Å for aromatic H and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of the title molecule, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.39024 (2) 0.42115 (12 (14) 0.078 (2) −0.0015 (11) 0.0018 (14) 0.0024 (15) C12 0.0284 (12) 0.0301 (10) 0.0414 (12) −0.0003 (9) −0.0018 (10) 0.0033 (9) Geometric parameters (Å, °) S1-C1 1.731 (2) C5-C6 1.394 (3) S1-C12 
